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DETAILED ACTION 

Response to Amendment 

1 . Applicant's request for reconsideration of the finality of the rejection of the last 
Office action is persuasive and, therefore, the finality of that action is withdrawn. 
Claim Rejections - 35 USC §112 

Claims 1-43 and 45-63 are rejected under 35 U.S.C. 112, first paragraph, as 
failing to comply with the written description requirement. The claim(s) contains subject 
matter which was not described in the specification in such a way as to reasonably 
convey to one skilled in the relevant art that the inventor(s), at the time the application 
was filed, had possession of the claimed invention. Applicant states that the system 
classifies the cardiac response using only a single cardiac signal, however the 
specification and the drawings teach that the classification is done using a classification 
window, a artifact template, a reference and a sensed cardiac signal. 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or 
in public use or on sale in this country, more than one year prior to the date of application for 
patent in the United States. 

Claims 1, 3-4, 6, 8-9, 11-12, 15, 17-23, 35-39, 41-42, 45-47, 52, 55-57, 59, and 
62 stand rejected under 35 U.S.C. 102(b) as being anticipated by U.S. Patent No. 
6,456,881 ("Bornzin et al."). 
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Bornzin et al. discloses a method (method 300 illustrated in Fig. 3) for 
determining a cardiac response to a pacing pulse, which is implemented whenever 
microcontroller 60 performs capture verification in either or both the right and left 
ventricles (see col. 7, lines 17-40). A ventricular stimulation pacing pulse is delivered to 
the heart at step 305 (see col. 7, lines 40-45) using a first electrode combination (the 
ventricular stimulation pulse is necessarily delivered using either coronary sinus lead 24 
or right ventricular lead 30; see col. 5, line 58 - col. 6, line 28). After the pacing pulse is 
delivered, a single atrial EGM is sensed for cardiac response classification (see col. 7, 
lines 45-54) using a second electrode combination (the atrial signal is sensed using 
right the tip electrode 22 of atrial lead 20 and the pacemaker housing, or using ring 
electrode 27 of coronary sinus lead 24 and the pacemaker housing; see col. 8, lines 9- 
20); and classifying the cardiac response to the pacing pulse as one of a captured 
response, a non-captured response, and a fusion beat based on the sensed cardiac 
signal (at decision steps 332, 335, and 325 of Fig. 3, fusion, loss of capture, or capture 
is confirmed by examining the atrial sensed signal sensed at step 330; see col. 8, line 
21 - col. 9, line 30). 

With respect to claims 3, 4, 6, 8, 22, and 36, Bornzin et al. discloses that 
classifying the cardiac response comprises comparing a detected signal characteristic 
to a reference (the atrial sensed signal is examined to determine if a far-field R-wave 
signal is detected; see col. 8, line 45 - col. 9, line 5. Bornzin et al. incorporates by 
reference patent application 09/946,614, entitled "System and Method for Ventricular 
Capture using Far Field Evoked Response", filed Dec. 14, 1999, which Examiner 
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believes was intended to recite U.S. Patent No. 6,345,201, entitled "System and Method 
for Ventricular Capture using Far Field Evoked Response", filed Dec. 14, 1999. The 
'201 patent describes that the far-field signal sensed by the atrial channel is sampled to 
determine its amplitude; see col. 8, lines 39-41 . The FFR sample is compared to a 
predetermined far-field signal recognition template to verify whether the FFR sample 
morphology corresponds to a far-field R-wave that is expected to follow a captured 
ventricular stimulation pulse; see col. 5, lines 30-42 and col. 8, lines 41-50). The 
cardiac response is classified based on the comparison (if no FFR is detected, loss of 
capture is confirmed as described at col. 9, lines 8-9. If FFR is detected, then fusion is 
confirmed as described at col. 9, lines 23-24). 

With respect to claims 9, 23, 37, 42, and 55, the pacing pulse is delivered using a 
near field vector (the ventricular stimulation pulse is necessarily delivered using either 
coronary sinus lead 24 or right ventricular lead 30; see col. 5, line 58 - col. 6, line 28), 
and the atrial cardiac signal is sensed using a far-field vector (the atrial signal is sensed 
using right the tip electrode 22 of atrial lead 20 and the pacemaker housing, or using 
ring electrode 27 of coronary sinus lead 24 and the pacemaker housing; see col. 8, lines 
9-20). 

With respect to claims 11-12 and 47, Bornzin et al. further teaches that as part of 
classifying the cardiac responses, the ventricular EGM is sampled from the ventricular 
chamber in which stimulation is applied, which could be the left ventricle, the right 
ventricle, or both the left and right ventricles (see col. 7, lines 45-55). The ventricular 
signal may be sensed using various electrode configurations, such as between the tip 
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electrode and the can, the ring electrode and the can, the tip electrode and the ring 
electrode, the coronary sinus electrode 27 and the tip electrode, etc... (see col. 7, line 
55 - col. 8, line 8). The ventricular EGM is used to determine if the evoked response 
resulted in capture (see col. 8, lines 21-42). 

With respect to claims 45-46, Bornzin et al. discloses that the ventricular 
stimulation may be applied within the left ventricle, the right ventricle, or both (see col. 7, 
lines 45-55). Further, Bornzin et al. discloses that the either the right or left atrial EGM 
signal may be used to classify the cardiac response (see col. 8, lines 9-20). 

With respect to claims 20 and 21, Bornzin et al. explicitly discloses classifying the 
cardiac response to the pacing pulse as one of a captured response, a non-captured 
response, and a fusion beat using the sensed cardiac signal (at decision steps 332, 
335, and 325 of Fig. 3, fusion, loss of capture, or capture is confirmed by examining the 
atrial sensed signal sensed at step 330; see col. 8, line 21 - col. 9, line 30). Examiner 
considers classification of a captured response in Bornzin et al. to necessarily include 
classification of a near non-captured response, because both responses result in a 
captured stimulation pulse. Further, Examiner considers classification of non-captured 
response in Bornzin et al. to necessarily include a non-captured response added to an 
intrinsic beat, because both responses result in a non-captured, stimulation pulse. 

With respect to claims 24, 28-30, 32, 34, 38, 41 , and 56, Bornzin et al. discloses 
that immediately after the Vpulse, the atrial and ventricular EGMS are sampled and 
stored for a predefined time such as 50-100 msec (see col. 7, lines 46-54). 
Microcontroller 60 first determines if an evoked response is detected from the sampled 
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ventricular sample in order to see if capture is confirmed (see col. 8, lines 21-42). If 
capture is not confirmed, microcontroller 60 examples the atrial sensed signal to 
determine is a FFR signal was detected to confirm either fusion or loss of capture (see 
col. 8, line 43 - col. 9, line 30). Examiner considers these decision steps (i.e., sampling 
of the cardiac signals, examination of the ventricular signal, examination of the atrial 
signal) to be "a plurality of classification windows relative to and subsequent to the 
pacing pulse." A characteristic of the cardiac signal is detected within a particular 
classification window (the atrial sensed signal is examined to determine if a far-field R- 
wave signal is detected; see col. 8, line 45 - col. 9, line 5. Bornzin et al. incorporates by 
reference patent application 09/946,614, entitled "System and Method for Ventricular 
Capture using Far Field Evoked Response", filed Dec. 14, 1999, which Examiner 
believes was intended to recite U.S. Patent No. 6,345,201, entitled "System and Method 
for Ventricular Capture using Far Field Evoked Response", filed Dec. 14, 1999. The 
'201 patent describes that the far-field signal sensed by the atrial channel is sampled to 
determine its amplitude; see col. 8, lines 39-41 . The FFR sample is compared to a 
predetermined far-field signal recognition template to verify whether the FFR sample 
morphology corresponds to a far-field R-wave that is expected to follow a captured 
ventricular stimulation pulse; see col. 5, lines 30-42 and col. 8, lines 41-50); and the 
cardiac response to the pacing pulse is classified based on the detected characteristic 
and the particular classification window (if no FFR is detected, loss of capture is 
confirmed as described at col. 9, lines 8-9. If FFR is detected, then fusion is confirmed 
as described at col. 9, lines 23-24). 
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With respect to claims 57-62, Examiner notes that Applicant has invoked 112, 
sixth paragraph. Examiner considers the "means for" performing the recited claim 
elements to be equivalent to the means disclosed in Bornzin et al. (such as the leads, 
electrodes, and sensing circuitry, and pulse generators for pacing and sensing cardiac 
signals as described at col. 5, line 50 - col. 6, line 50; and a microcontroller 60 for 
classifying the cardiac responses as described at col. 7, lines 16-40). 

Claim 61 is rejected under 35 U.S.C. 102(e) as being anticipated by U.S. Patent 
No. 6,973,350 ("Levine etal."). 

Levine et al. discloses in columns 18-25 the use of two non-overlapping 
windows, AERW and RDW, to classify the response to pacing as either capture, non- 
capture, or fusion/pseudofusion and further describes how the RDW window can be 
adjusted. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as 
set forth in section 102 of this title, if the differences between the subject matter sought to be 
patented and the prior art are such that the subject matter as a whole would have been obvious 
at the time the invention was made to a person having ordinary skill in the art to which said 
subject matter pertains. Patentability shall not be negatived by the manner in which the invention 
was made. 

Claims 2, 16, 40, 53, 58, and 60 stand rejected under 35 U.S.C. 103(a) as being 
unpatentable over U.S. Patent No. 6,456,881 ("Bornzin et al."), as applied above, in 
view of U.S. Patent No. 5,522,860 ("Molin et al."). 
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Bornzin et al. teaches that the microcontroller 60 includes timing circuitry for 
keeping track of noise detection windows (see col. 10, lines 57-64), but fails to explicitly 
disclose that if noise is detected on the cardiac signal, the classification of the cardiac 
response is canceled. Molin et al. teaches that it is well known in the art to determine 
the presence of noise, and suspend a function of the device if there is too much noise 
(see Abstract). It would have been obvious to one having ordinary skill in the art at the 
time of applicant's invention to modify the method of identifying fusion as disclosed in 
Bornzin et al. such that if noise is detected on the cardiac signal, the classification of the 
cardiac response is canceled/suspended as taught by Molin et al. in order to avoid 
classifying cardiac signals which contain too much noise (which would necessarily lead 
to an improper classification and therefore may lead to an improper response/therapy 
being delivered). 

Claims 5, 7, 31 , and 33 stand rejected under 35 U.S.C. 1 03(a) as being 
unpatentable over U.S. Patent No. 6,456,881 ("Bornzin et al.") in view of U.S. Patent 
No. 6,738,669 ("Sloman et al."). 

As described above, Bornzin et al. discloses that the atrial sensed signal is 
examined to determine if a far-field R-wave signal is detected; see col. 8, line 45 - col. 9, 
line 5. Bornzin et al. incorporates by reference patent application 09/946,614, entitled 
"System and Method for Ventricular Capture using Far Field Evoked Response", filed 
Dec. 14, 1999, which Examiner believes was intended to recite U.S. Patent No. 
6,345,201, entitled "System and Method for Ventricular Capture using Far Field Evoked 
Response", filed Dec. 14, 1999. The '201 patent describes that the far-field signal 
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sensed by the atrial channel is sampled to determine its amplitude; see col. 8, lines 39- 
41 . The FFR sample is compared to a predetermined far-field signal recognition 
template to verify whether the FFR sample morphology corresponds to a far-field R- 
wave that is expected to follow a captured ventricular stimulation pulse; see col. 5, lines 
30-42 and col. 8, lines 41-50. Bornzin et al. fails to disclose that detecting the 
characteristic comprises detecting a slope or pulse width of the cardiac signal and 
comparing the detected characteristic to a reference comprises comparing the detected 
slope/pulse width to a slope/pulse width reference. Sloman et al. teaches that there are 
many standard methods known in the art for comparing various features of an evoked 
R-wave to an expected value to determine if the sampled far-field signal is indeed a far- 
field R-wave, such as peak amplitude, the integral, the slope, the morphology, or 
another characteristic feature (see col. 12, lines 50-60). It would have been obvious to 
one having ordinary skill in the art at the time of applicant's invention to modify the 
method of identifying fusion as disclosed in Bornzin et al. such that slope and/or pulse 
width is utilized for determining if the sampled far-field signal is indeed a far-field R- 
wave as taught by Sloman et al. in order to effectively identify a far-field R-wave by 
standard, known methods in the art. 

Further, Examiner notes that it would have been an obvious matter of design 
choice to utilize any characteristic feature of the evoked R-wave, including the slope or 
pulse width, for determining if the sampled far-field signal is indeed a far-field R-wave, 
since applicant has not disclosed that utilizing the slope or pulse width solves any stated 
problem or is for any particular purpose, and it appears that the claimed invention would 
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perform equally well with utilizing the amplitude and morphology of the evoked R-wave 
as disclosed in Bornzin et al. 

Claims 10, 43, 44, 54, and 63 stand rejected under 35 U.S.C. 103(a) as being 
unpatentable over U.S. Patent No. 6,456,881 ("Bornzin et al."). 

As discussed above, Bornzin et al. discloses that a ventricular stimulation pacing 
pulse is delivered to the heart at step 305 (see col. 7, lines 40-45) using a first electrode 
combination (the ventricular stimulation pulse is necessarily delivered using either 
coronary sinus lead 24 or right ventricular lead 30; see col. 5, line 58 - col. 6, line 28). 
Examiner considers the structure utilized for delivering the ventricular pulse to be a "rate 
channel vector" because such ventricular stimulation pulses necessarily control the 
delivered rate. After the pacing pulse is delivered, the atrial EGM is sensed (see col. 7, 
lines 45-54) using a second electrode combination (the atrial signal is sensed using 
right the tip electrode 22 of atrial lead 20 and the pacemaker housing, or using ring 
electrode 27 of coronary sinus lead 24 and the pacemaker housing; see col. 8, lines 9- 
20). Since Bornzin et al. does not explicitly disclose that atrial coil electrode 28, which 
is used for shocking therapy (see col. 6, lines 3-14), may be used for sensing the atrial 
signal, Bornzin et al. fails to disclose that a shock channel vector may be utilized for 
sensing the cardiac signal. However, it is well known in the art that a shock channel 
vector may be used to sense a cardiac signal. It would have been an obvious matter of 
design choice to utilize coil electrode 28 for sensing the far-field atrial signal, since 
applicant has not disclosed that utilizing a shock channel vector solves any stated 
problem or is for any particular purpose, and it appears that the claimed invention would 
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perform equally well with utilizing any electrode which detects the far-field atrial signal. 
See MPEP 2144.04 and 2144.06-2144.07. 

With respect to claims 44 and 63, Bornzin et al. further teaches that as part of 
classifying the cardiac responses, the ventricular EGM is sampled from the ventricular 
chamber in which stimulation is applied, which could be the left ventricle, the right 
ventricle, or both the left and right ventricles (see col. 7, lines 45-55). The ventricular 
signal may be sensed using various electrode configurations, such as between the tip 
electrode and the can, the ring electrode and the can, the tip electrode and the ring 
electrode, the coronary sinus electrode 27 and the tip electrode, etc... (see col. 7, line 
55 - col. 8, line 8). The ventricular EGM is used to determine if the evoked response 
resulted in capture (see col. 8, lines 21-42). Bornzin et al. does not explicitly disclose 
that the coil electrode may be used for sensing the ventricular signal. However, it is well 
known in the art that a shock channel vector may be used to sense a cardiac signal. It 
would have been an obvious matter of design choice to utilize the coil electrode for 
sensing the ventricular signal, since applicant has not disclosed that utilizing the coil 
electrode solves any stated problem or is for any particular purpose, and it appears that 
the claimed invention would perform equally well with utilizing any electrode which 
detects the ventricular signal. See MPEP 2144.04 and 2144.06-2144.07. 

Claims 13-14 and 48 stand rejected under 35 U.S.C. 103(a) as being 
unpatentable over U.S. Patent No. 6,456,881 ("Bornzin et al.") in view of U.S. Patent 
No. 6,434,428 ("Sloman et al"). 
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Bornzin et al. discloses a method for ventricular capture verification, in which 
stimulation pulses are applied to one or both of the ventricles, and the atrial EGM signal 
is used for distinguishing loss of capture from fusion (see col. 7, line 16 - col. 9, line 30). 
Bornzin et al. fails to disclose that the methodology for verifying capture may be used in 
an atrial capture verification test, in which the pacing pulse is delivered to an atrium. 
Sloman et al. discloses an atrial verification test in which a stimulation pulse is delivered 
to the atrium, and the atrial lead is used for sensing a far-field signal which 
distinguishing capture from non-capture (see col. 10, line 54 - col. 12, line 11). It would 
have been obvious to one having ordinary skill in the art at the time of applicant's 
invention to modify the method of identifying fusion as disclosed in Bornzin et al. such 
that the stimulation pulse is delivered to an atrium such that the sensed cardiac signal 
can be used to verify atrial capture as well as ventricular capture. 

Claims 50-51 stand rejected under 35 U.S.C. 103(a) as being unpatentable over 
U.S. Patent No. 6,456,881 ("Bornzin et al.") in view of U.S. Patent No. 4,878,497 
("Callaghan et al."). 

Bornzin et al. fails to disclose that the pulse delivery circuit further comprises a 
coupling capacitor through which the pacing pulse is delivered. Callaghan et al. 
teaches a pacemaker for distinguishing between a fusion beat and loss of capture, in 
which the pulse delivery circuit further comprises a coupling capacitor through which the 
pacing pulse is delivered (see col. 5, lines 5-15, which describe that output coupling 
capacitor 60 is utilized for delivering the electrical charge in order to quickly diminish the 
post-stimulus polarization of the electrode). It would have been obvious to one having 
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ordinary skill in the art at the time of applicant's invention to modify the system for 
identifying fusion as disclosed in Bornzin et al. to include a coupling capacitor as taught 
by Callaghan et al. in order to quickly diminish the post-stimulus polarization of the 
electrode. 

With respect to claim 51 , it would have been obvious to one having ordinary skill 
in the art at the time of applicant's invention for the coupling capacitor to have a range 
of about 2 microfarads to about 22 microfarads, since it has been held that where the 
general conditions of a claim are disclosed in the prior art, discovering the optimum or 
workable ranges involves only routine skill in the art. See, for example, In re Aller, 105 
USPQ 233. 

Response to Arguments 

Applicant argues that the independent claims have been amended to explicitly 
require that the approach for discriminating between different types of cardiac pacing 
responses or detecting fusion is based on using only a single cardiac single sensed 
from a vector that is different from the pacing vector (that is, sensed from a different, 
second electrode combination than the electrode combination used to deliver a pacing 
pulse). In contrast, Applicant argues that Bornzin teaches a 2-channel approach for 
discriminating between fusion and non-capture - if the ventricular channel indicates non- 
capture, the atrial channel is analyzed to classify the cardiac response (see page 18 of 
Response filed 2/21/07). 

Examiner respectfully disagrees that the amendment overcomes Bornzin for two 
reasons. In a first respect, the amendment does not result in the claim scope that is 
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argued by the applicant. The amendment simply requires that a second electrode 
combination be used to sense "a single cardiac signal for cardiac response 
classification." Examiner considers the sensed atrial EGM of Bornzin to be such a 
"single cardiac single" since only one, single atrial EGM is sensed in Bornzin and that 
signal is used for cardiac response classification (see col. 7, lines 45-54). Although 
Bornzin senses a ventricular EGM signal to initially confirm whether capture has 
occurred (see col. 8, lines 21-42), this ventricular EGM is not sensed using the second 
electrode combination - it is sensed using the first electrode combination (see col. 7, 
lines 49-54). In addition, the claim amendment further requires that the classification 
step be based on the single, sensed cardiac signal. With respect to this claim limitation, 
Bornzin uses the atrial signal to classify the response as fusion, loss of capture, or 
capture (see decision steps 332, 335, 325, 330 of Fig. 3; see also col. 8, line 21 - col. 9, 
line 30). 

Examiner notes that the claim amendment does not require that all three 
classifications to be based solely on the single cardiac signal - the claims says that it 
must classify one of a captured response, a non-captured response and a 
fusion/pseudofusion beat using only the single cardiac signal. The applicant admits that 
Bornzin discloses that discrimination of non-capture and fusion is determined based on 
the atrial channel signal (Applicants Response 2/21/07, page 19, lines 8-9). In addition, 
As apparent from Figure 3 of Bornzin, the atrial signal alone is the signal that used to 
distinguish whether the cardiac response is fusion or loss of capture (at decision steps 
332, 335, and 325 of Fig. 3, fusion, loss of capture, or capture is confirmed by 
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examining the atrial sensed signal sensed at step 330; see col. 8, line 21 - col. 9, line 
30). While it is true that the ventricular EGM is initially examined to confirm whether 
capture has occurred (see col. 8, lines 21-42), it is examination of the atrial signal alone 
that is used to detect whether fusion has occurred (see col. 8, line 43 - col. 9, line 30). 

Applicant argues that Bornzin does not anticipate claims 35, 52 and 62 as 
Bornzin requires both atrial EGM and ventricular EGM signals to detect fusion. The 
Bornzin reference teaches the use of a atr-sense circuit that senses a single cardiac 
signal and then that signal is used to detect fusion/pseudofusion. The applicant is using 
a comprising claim, which does not preclude the sensing of other signals. 

Applicant also notes with respect to claims 10, 43, 44, and 54, that Applicant is 
not required to state an advantage for each feature recited in the claims (see page 19 of 
Response filed 9/1 1/06). Examiner agrees that Applicant is not required to state an 
advantage for each feature recited in the claims. However, Examiner notes that 
according to the MPEP, if the applicant has demonstrated the criticality of a specific 
limitation, it would not be appropriate to rely solely on case law as the rationale to 
support an obviousness rejection. See MPEP 2144.04. Even if substituting known 
equivalents is the basis for the rejection (as above) rather than case law, Examiner 
reviews the specification to determine whether applicant has demonstrated the criticality 
of a specific limitation before applying an obvious-type, design choice rejection. The 
obvious-type, design choice rejection is based on the observation that it is well known in 
the art to utilize the shock channel or coil electrodes for sensing a cardiac signal, and it 
appears that the claimed invention would perform equally well with utilizing any 
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electrode configuration that detects the ventricular signal or far-field atrial signal. It does 
not appear that there is any critical ity to using the shock channel or coil electrodes for 
sensing the cardiac response signal in the present application. 

Applicant further states that the specification discloses various advantages for 
the use of the shock channel or coil electrodes for sensing by pointing out the 
discussion relating to temporal separation of the cardiac response signal and the pacing 
artifact signal that can be achieved using various electrodes (see page 20 of Response 
filed 9/1 1/06). However, this discussion relates to advantages of utilizing various 
electrode configurations in general for sensing and pacing - it does not specifically 
discuss advantages for the use of the shock channel or coil electrodes for sensing. 
Bornzin et al. utilizes a first electrode configuration for the delivering the pacing pace 
(the ventricular stimulation pulse is delivered using either coronary sinus lead 24 or right 
ventricular lead 30; see col. 5, line 58 - col. 6, line 28) and a second, separate electrode 
configuration for sensing the cardiac response signal (the atrial EGM is sensed using 
right the tip electrode 22 of atrial lead 20 and the pacemaker housing, or using ring 
electrode 27 of coronary sinus lead 24 and the pacemaker housing; see col. 8, lines 9- 
20). Utilizing such different electrode configurations necessarily result in temporal 
separation of the cardiac response signal and the pacing artifact signal. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Rex Holmes whose telephone number is 571-272-8827. 
The examiner can normally be reached on M-F 8:00 - 5:00. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Angela Sykes can be reached on 571-272-4955. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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Supervisory Patent Examiner, Art 
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